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IlTRODUGTlOi 
fbenotltlmslw® has be#a ®xtefi«l"r#ly studied stiie# lt« 
m mm In appr©®eli«» 
til# spieifi#fttl®ii fmr mm ia#al lif, lt» t©x-
t® »©»«• iwe'ettt |!L®iin©x !§!©•, ii#gl.«r sad- ®©©aiaii# 
W 1%» i«f. t® lw«sa«. mm& to other ve.rtefefjpst# 
»»S»m3.© sua IfeSS# Britton 
% tk®' &"b««at« »f foll»g« imjtt-if Ca«te@rt.ii ant ipimf 
-SBi last: 2.^10) • fh® ©«Bp©i»n€ ean 
pwpi»ii f©i»' »»# I'Siltb ft»d it ha» to#®® 
to fi»®« mm hy 
Oa# t® ttoe geii#:!*®! mm ©f pli@a«tfelitsln@g liw--
mwmr^ is $.t« varia l^® aetlea »-ipfciii«t #@m« iii««#t«* fliie. 
i»««tlg»tl®fi mmm- ••aai».rt»teia t© eff®r «wgf#iStiont t&r the-
©»as» of It# v«lrt»l>l@ ««tl®ii efce'erviag. im 
til# lm%9rml actlea sgalust m» ias®et| mm&. %& 4@-
t#nsi«« tli« la mttm% Its t*© »xi#atti©ii p»-
and tM-®a©i# 
wmtm m tiTmkTmm 
^Bsistry 
pfe^nothlazone, thionol and leucothionol ar« sliewa tm %1» 
following formulae* 
=o o 
Fhfifiiothlajsin© ^toi®®thiazo«» Thionol Leueotbioaot 
Hiemotiiliiste® wa® fiFiS't pf«par«d hf tli# ftt«i©a^-^of-
witfe. ««lf«p hy .terath®®® (1883"). flit 
*iis l*pw#a a catsljrwt, ir®suiting 1» 
a^ fMBtitntiv# if#ittt.irl»g -pirtfi^ atton for-
ieidal tt«# {Steith 19^) # i^nothiaain# oryetalliSKiit frs^ffi 
aleot3»l :m e©lorl®®«# tiaw0»i-sl»p®d plat®#* m®<iifmtel|r 
!»• fat m^ tw'mtm aiA' •tasolu'bl® ia wat»r .|l«mtfe8«a 
1885). fte» siting point is 184,4® C, (Smith a»« M^ lmm 
lt4t)» ^ to» oxiastionrt# -pfcieftothia-ietse 
«i mnpomm to sunlight (aoMaworthy aafi Geimmm 1939). llxiag 
witli a finely divided inert carrier r«iults i» «- ap«%fta#ow« 
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•0:*lda.ti0ii &f l«u0Othl®n®l Im sli» take# plac© slmly In aa 
«©Mle aat apo»t,.aa®0tt@J.y in m al:teli.a# »oteti.-on. 
CB«i«tliSi®a 1885) • the blti.© ©©lor foiw## wlt-li e©ne«nt,i«l»4 
Sttlfurt© aetd asA wtfcfti wss a#«-d for the jaleraKs-heateal 
t@t@etl©n of thlmiol {BmwrAtimmm 1885 )• 
Us® m Iii«««tl0M«# 
tn«®etiigia«l p3f©pertf ®f plienothiaiiiii® wa# #lss©Ofir«F» 
hy sM. A wtoo- fmm^  tlmt one- part per 
part® ©f water i*s« t^ xls t# laws#." tat«r e*p«ri» 
mdat# proved the %& l># t®xle t» « miis®!!* ®f ee®n#aie» 
ally .liip©rt«ttt in»#tts.* -Sitgler# liias®r aM Smitb r®-
port#a, pMn©tlilasln® t# e^ aal in taxlelty t© l#»a arsemat® 
ftgalast mmtm larra., g»ggQ&i..g«m maoQelM Cl-.l* M»A®r 
•lji;%«iirst€ff^ ' e0ii!ftlti®a«.» Bra.®® ««ttl« t2,,,0 
grsmi @f phenothiaslne p«r kllegma of feoty »«lgbt t® ,p»veat 
tte© i8ir#l@p»ei»t of horn fly ls.rvs,. Ba#matoblm irr-itsag 
•^eii!i®3i C194©) reported that ©••Ol per eeat «3f pli®RotbiaiEtii«' 
i» aH' artificial *a# t#*l© t© lsrr«# @f tbs -tolow fly, 
utt^ ri'ia-* mm& Bii#tel«nS {lf%0) fowni tiiat ©••05 p®r ©®»t 
b^,«aotbia«iB@ in a mixt«r« wa« t@iEi« to #©,r«w*©i» larva®,,. 
a©eMlQgyi& maarl©ftaa 0.-. ant Isil. 11956) mnA I ton C1938) 
r#p-®rt@€ tbat the -aMitioa Qf pli#n®tbl®iBla# t© »iilf©i»t«€ 
p«trol«ia« #il ttoe tOEislty 'Of tlie ell sgminst 
w^lteln© »©gQ«tt® lawa®. F«rth«r #xp©riii»iit» tev# ii#»€>aBtr«t«€ 
pfeeaotfeissln® te %fe#. lttrop@«» ©oira 
te'Orert Wwmmn%& mn l^lallg {lat©:li«ia«rg &n& 
Turner lt3f)i-gmpe Polycbroalg vlteam 
iBtrons I.f50)l M#xi®iw te@an hmtle^  SpllaQhw& ^ ftFlveatiit ifwl#* 
(H@wa.i"#, BTOmnoa aai lasen 1935 )s etaerry frwlt fliss-# 
ata^oletlg @.lB«lata R» O.S., 
rr«it ©©tfe, l^ gpeyg^tt* rnmrnm (BmrnW-t %937}i 
eblstoa 1S@9,^ Liaeariaa- »its«eto^. Sofflen^aiithtta 
.imiliiij. C»tts«sfeU iillftit 
Iftteaast#-:!' |fa.ipri«li «.li.e#p Mggot, Lueilta^ 
i§£lii|ft,(««%•)» (HotossB imh flmm® mmmm, EEElM ISSim 
Cleig.#^},, (Knlpllag 19^1}| ..toasto--. ffiJiit wo», Hellottiig 
smiMmm CKbfi,),^ (Wlle©* ana stone 1940lj earrot wee'rllp 
C?«ppef" aa<S ife-5a»i». 1.9^  
aad te««t0 piwrera,. • #a#Flffi#«efaeBa lyeooersleella 8««©k:|, 
%«»©tiilssln® %ft« l>«« tmmm^  to 1»e taeffeetl'v® ap^ tnet 
m iiiiab@r -©f iti#«$t:®-* mad RlehsrAsftn C1936) ©bssrv©# 
tl»t a A©®ag«-#f i*It »1114$jmii» |»r ©f beftjr w#'lgtit wage 
m&% t#xi© • t® the iaim »f • tti# batte-rfly*: A®el» mpae. 
ani, -ielferl-® iW3B)- raporteA tbat a €#sag©' 
of S#S p#r gram ©f b#.<ly' -wdlglit was -not tsxl® t© tb« 
tw»*«trip®€ gr»e«bopp#r:, WmlMmslMm bliritt&tiaa ^^nipea.g 
l«t®htii# msA AdmisB (1936) fowiQd flat m iO.O per cent alxt«r® 
* ^ 
la f©#a tit thm ^^ek, 
l#rtli©Xf a»€ Cl9^1) %)mt phmmtblmzlm hm& uq 
©ff«et. «p©ii t!i® feon#|r •Awi.m laellifejra !#«,. although a® 
wmmh @» 570*0 ©ter^gmia® w«re ing©«t#d. Ph.@a0tlilailii® p:*©¥«€ 
lijeffeetlv# the sot ton fXe$. .|iopp«.r» .gSfltei 
(Sfflttg lgQa» 1937) J uropean r## aite, 
^wtMms Ct, aai'F.) plw e«rTOli©» 
^metg&ebtliag: iHbgt,},, CSotr^sbt I937a>j lej aer 
»igpat©rf .pm##lt®pp©r, rnmammre., 
(l.i@fe®riLa©ii ®t«d 'S©lf®rl« lf38); and tli® mttm.hGll mmwllt 
j^nthonomus gmttilig Befeesaw, (Young aai Salth 1936 )• & r®*-
p@ll«»t eff«et &^ ln«t #f %m Fepilllft 
iawmiem was report«€ (Diets'»€ fiof 
mna Sehmltt 1.937). 
•te# -©f %h» mM dl&&afaat«-ge» ©f tb.« w©e «f •pli€R©tliSji«lR«f: 
as mm lass-ctiaid# Ims been lt« vaFlabl# t©xleltj, Ixperta^ats. 
atgala»t eofillag aotfe varl«€ In #ffe#tl*eB«»B twem seaeoa 
t© »ea«-©n {Str.0as .lf37» W39-$. Cwtrlgbt If37a, 1937b J 
If#!' If^ ), ffe© eoat-rol of e&aiiag a#ttt Iminra# Ims l>#©ii 
t©r»®a siitS.#fmet®i^' "by ©offis Ittvegtlgster* CtliR»ia mkd E«!®a 
If 371 mmrn&n gl, 19371 a«y 1937 s Gwtrtgbt 1937b and 
loiir«E® mnd ©atirelj iaeffe^ tlv® by ©tfeers (Outright 
1937®#. snA Marslml W^bstep^ 1940) • Ph«aotliiagin® 
irae report## ineffective sgaiast the Kuropeas l»or®r tf 
MmTmit mm (1939)# mn& til^lf #ff®ett«-« fey tmppm.. 
fwmmw Seta-#®#- iW3t} aui- -Qsa^t®! ao^ft furmw 
iWM)* BttsMaat • I lf#0| tmm€ m .pr««»:»e«t €lff#,re»e« tm 
f 1*« eewef'eisl mmplm, ©f phenothiajgin® 
©a mwmmmm larra®» A *ir'k«# iifference in 
4«#t# »n# spray» wm#' r@:pertM- tof Satotield«r# 
mni. Turner (1937) s«€ toy ?ifileox aad Stone {1940)», 
fli®-ef %lit> ^.ari»bl« mmtlm tea® 'M-en folly 
©xplal»e€, fb® partiele size of %%m fjli#BO%hlagla# prodii©«d 
a €iff®r#iie« in toxicity t© coaii-nm'aotli iart®© 1« lufeeratory 
Particles with sa av«»g« #f 4«0 smA 
15.0 micsroas *©» ©ore ®ff#0tir® tlmn-paFtl©!.#® &t 45.0 
»i«ro»g in €i.aa«t«r |Sl«gl» aat t©#6lia« Ffe#ii©tbl«sla« 
la s fliisi f«-rtiisl« mlmm wmm feiia# t@ to# «or# ©ffeetiir-® agalast 
eodling aoth t&rwm «aa.er fl«M €<i«tltl©ia' If^ lK 
leptMlf »all. Pllaeii ti»t- tM partial® #ia# 
|jr©d«e®€ H® differene© la r«8alt8 agsliist tl» 'teRisy 6^®:# 
Melsea aad Salt It- f®«a€ tlat tli# r®ia#tieii in: t#xt<5itf 
I>ii«a&tlilai.|a« gevftral mtt-mr «xp©siir# Hfider fi#ia 
wmm m#t <ta« t-o tto® ¥ap®ris»tl©n of %hm mm&llm 
p&rtlel##» llBg r«psrte4 tl»t th# »odl»»®lwed pbea®-
tliissitt® *«& ©OTi«td«rafel|' 1ms text© to Isrra Df Culex 
gttl«Qti®f&«eitttQg 'My ttiiiu :pb«iiotht*sla® la an »0®t©fis «&lutt-©w* 
•Stagier (1940) reported tbfit tli® aMltlon -©f briowu s«gsr 
sa# m&'lBmmm inerea«#A tta© @ff®otlv#tt«e# ef -ph®nothlai4a« 
a i^ast %»mmm #f tti® sMltag m&%h* Si®gl®r ana "^ttk 
- S . 
tHitt til© aa^ ition of m %imm €®^ er«m«-
tli« -Of plte«ottetssl»» against tM mmm 
tmlm. mi i.ipli«aflaal«« *itte al.l©tropie fomp ef s«,lf«r 
a#t «e^ at for a dlff^ ren## la t#^ ielty to ©#€llag 
l&rra« 1» «-xp®--rl«««ts anA'Sialtli 1941).» 
St#lii®r «i. AraoM (1943) r@p0pt®d m, probalile loss of t03£l«i.t|-
of pliea©tblasitt« «nd«r relatively dry ««m4ltlo»* lalpllng 
Cl94g) that «©reww©» Immmm awelep^ A and trsin»-
mitt«a m. :r«.»l»tai»e® to tb® texie • aetloa ©f pli©«otlils«ti» • la 
«pit« 9f it« vwlslfl® reselta, i^#»stMisala® r#asin« «» m 
proalstfig ittseetiolde 1942).. 
iubstltutione of til# |>li®a»tMa.sifi@ radleal la@y© be®» w## 
tn aa .«ffort to laprw# it,fi toxicity# I-«nmom |lf40) twtM 
l-»ttli|'l plmno%hlm%%mi 3.«f-Al»®thyl 5ili#»©tliifnla#> 3»5»7t9-
t«tra«®tliyl :^ »ii#tteiasln®s l^ etfetyl ^ ©ii©tfel»sla®| •l-it#®tfl 
]^#iiotltt®.8la®|.. l-#«®tf3-3,9''€im©tfeyl :pb«a»tliia«lti«.| 2,3.,t»10-
aitosns® i?fe#m#tial«t»l««| ®M 
tbias-tae' agalBSt'fel»fly lsrrw» lie ««n#l.ad@4 tbat tfet 
s»te8tit«ti©a- ©f .groMps on- tti© r&Aiml &.%& aot 
iapiwe lt» toml^ltf #. awy {19371 r®p6.rt#d ttat pl3.#.fi®tfal8islii® 
wm,« fflope .#ff#eti¥® ttati S-metliyl |>ti®»©tfelsi.in@ sgsln#t tb® 
WmtimM mwA Clol.©»Ao potat© 
The lnseetl«il.4»l iis«» ttet'" 0xl«®ti©m fi«Aw.#ts mi 
p^notfelamia® lisitftfi. F'tut «t.' ml Clf3®) .^port#€ 
ttea.t -^ ©aetfeiftSCiB® • g©«e t©i:l®l.ty t© tlws Imsrv®. mf 
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«auits of <!.,) *#r» 
•©#l.l#s%«t f«M infe-sted "buiiainga la Mmm^. %mm aiid l»*©n 
Louiglami^  fi»f were confta## t©.a «ai^  *lth » f©©i. 
«nd water.. .A©so-ri.ltt.g. t.© tlit mamiamlmmr th® f€w>d 
wb«ata«»l 5t 18 piki»%%. 
g®i»!8 ts iptrt*., 10 f(Ow.ft$.r«€ b.#@f %#»® 
t p»rts, elilorid® 1 part, alfalfm % part^ mi 
itrted brewers yeast 1 piypt* 
FheaothlazlH# wmm pr#par«d Wf mi^#tsll.itiag & 
product three tt««s frm Urnnrnrnm^m Sit p©iat mmm 
6,. 
was prt^pitrei. iff tti« asttot ©f B»«e.re-r aa€. 
^«iia«r flfl5> «»& *«» piriff##. % subliiaatl©a at 150,0® 
mm a#ltSiii mmm e. 
*«» pr»pi.r## fttFlf 1«€ tli«. ftyir®€-iil©ria» 
rnmm^tm^ t® tis» pr®©#dtir» {ISSfJ.* ffe# 
•.«8it *».» :asi«: l»|' .adding mm #(iwival«iat aadnfit ©f •»4t»a 
t# tfetea#!.. 
Ctnsiii@»lif. pi:re- #tarel» w&,« «•«#€ as' am .inert; ©itrri^ r '©f 
til® ®f r®agewt grs^e »»*« .f» tte# 
te#tii -una f®«t-tiig ®sip»rt««t8% 
* *t«t itnl i®.,, »r«wivlli©,K: ladisow# 
• 13 . 
mmmm op procedure 
I^per.l»nts rnrnmrntm m^m %h® wtM aat 
»f#a tfewi# ii#®a to f#r .p«:ri#4« mp %m 
#1* A ®f flw were used t#r $a«te t##t 
mmU mmm .r®piis#t®«, «t Immt f iv« tin*® «t 
iitf#Pi«| • fesse-t# w«f» ii©»flm«€ after t®. 
a Wirt esge with fooA ant k total of 1,595 saiS 
•®a»lt» ®f Pertplaiigia wmw9 lr#itt«€ #»€ di»«#et« 
®a t» %li« investigatloa* 
fte« was 4«%©faiii#a itfter- tbe @»l @»vltf 
@f tts® mm cl&«#t with •» •r@@tn*» -ffeg- ..regin w»# 
with « h#«t#€ g3A8s sat th» #p@p of 'tli® a@lt mt%m» 
»a t.® 80ll41ff th® a«mdlbl«® of th« l»®©ct» fit# fc©€l®» 
#f tte lRii®«tii wmm awt®€ with tli« ttndllutefi ©«powat» and 
wltli m ttvm p®r alxt^ im in -or a a««t©ii« 
»©l«tloii -#f tfe# ©®^«iiit8 'ffss applied t® t^^lr ftMo^oSfc 
Actloa within the wmm tef tto® 
t# f#»€ mwm th® lnco3pp#m%«<l ia r6©t,« 
ai3it«»« were i» wlii®h pi«veiit©d m &mtm^  
mtfm% turlng trnmmm* mrnutm mrnm wmttimS, by gtmrf 
th# Inmmtm f©r « *##k itttft »ll«»ia||- tl*®* t# sati»t«# 
• •0«»t»al Ssl«iitift« Q&^ My0 Shieag®#, Jllia»l« 
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attar sua Quslltati-r# 
t«p%« of tlm si!-paf«.t»4 of %&« ia««@4 w®» 
llin Folin-Giooalteit phenol teat (Folin mA Cio0«lt«« 
Iftf) wfti .ifc»ll«€-1# th» pi?««gat ia tte hsts»ily*fte.-» 
tmmt was ®f- aahering phenothiaasin® oartl©l«« ta 
The dorsiil w,»» »»€#«€ la ««e#, ant 
• 'vetiti^l »@l©rlt®s €vA,- wa« irrigated with 
m dilute sodiMffi caf%#aat» 8#l«tlon, fh® solution was then 
%ma»fmm&-1# m &-©itifi«€ aai: 
•wiMM «th®r» fli»- wmm fmm thm wltli «• 
atlttt#--solution -#f t««t#dMiitli 
thm standaM 
Oi:liisttl<m-r#i««tt#a titi^ tiofi wa»-•©arrl-ftd on.aato-r 
€l#si-i« ,«it& prepared.:fi» tlie 
#«»ercial solution % th# method of B»lidori (1899). fhe 
gtaadiirft pro@@dii3» @f #l»rfe «ft« «aployed» 
C^if-lor F»i,etlons wer® i»#li#d to d»t«et ph©ii^ thl««ia#, •  ^
and thionol "bm-mBm th# ;ata«it« 4«antlti®« 
w*l.lalil* m tl» «M«'raal and ulthla- th« 
Idsntifioatioa of tti# ©««poundB formed in th© aliutantary eaimi 
&wd ©a bMls of the color reactions i# t#ntati-r«., 
atti. should be fi^rifi®d ia. further "by physical 
»®thod«# fh@ #ol@r rtaetions with ftoaeentratad aulfarie aeid, 
«»tM.imt#d IfOMtii# wi(,t«r mn& with. ph#BOtt»l«ml»# • 
%6 -
1883) wmm t# Gca®-
f©»«#A mn #»ag«- €®l©r wttit 
tlilasiii® ei^ #tals« t^wwk%#4 water p»ia#«4 m 
•mlm- v»rt«4 -ta iiit^ witf wl%% tte® phm&tulmBim •©©«• 
«@atrgsti@a* A iFi#l«t. ©elor r®«lt«i wltto Bernttis«a*# pfe»»|k-
ttoisslR® t#«t« t# ©at tM» t««t* mm e*e®g® ©f @®ia«®a» 
nitric acid w®# t® th# ttntoiwa* • ffc« !i#latioii w®» 
diluted, soldlf led *ttli liydroeblorlc *#111 and "boiled witk ttft 
#»### mi #tmii!i®tt» «fcl0ri€## Ita® w&m «ided to the. TOistti^at. 
which w«s then to filter paper* Exposure #f th# 
filter pap@r to fttwts predii®®# a iw^rpl# rnte^m fii® 
t««t is %m m tmrn^trnt #f « milllsfma ©#, ptwa&tlilssia# 
accordltig to B®mthB#ii (1883) • 
ai«R®tkl«»®a« :@j^-»tala r««t«€ 0#tt©»iit*«t«d 
scid t® f&m a gw#s mlw* addition ©f i» »i««l i»«atlty 
©f i»»t©r €p0wr@rt®d tli* #olor %m r@d*. 
•ffei^ Ql f@i»a m 1^m« #©l#r with mtfmrlm 
a«ll sud with alkali* 
• t? -
m» m W^gmm 
Ptienothlazln© exhibited no toxicity wlitia lngest»4 toy ttoi 
-fi# wmm mm & if*t«i* t® 
tis®e®t# was .f«€ la «• .f»©« mijctiaf^ ,# 
A total of @aa t# 
d®t#fttiaa th# action ©f phenothiaziTi® «# » gt#««ett poison# 
» IMtaiS 
A water of ph®iiothl«8ln« was r#ii€lly liig«»t#« 
th« standi. lai##ts., filling, tte« with api^ i^siaat#-
tf {pps*# ©f @#ttpound-« Color t#«t» with ©oncentrateil 
lJ3?0Biii# water, »t«r»#»pie #»mintation ®f 
%h« ta€i®at#)i that fliiia@thlai.t»» tt8«*ll|r F®aala«€ an-
tm t^# • la 5 ©f 40 that wmm^  ais»«@t#4t, 
th« ph«»©thi*it«« w«8 ©otwerted to i® »»to®ifa 'telttd-gr©#!! 
ms^mmSLrn Bi«»#tMamiae tet !«§#« »tmin«€ Sa- th# erop for 
tlip®« or m&m mj» %m thmm Isiects, 
l^ motMamiB# mfmt&lB mmiM. h« €»t##t®4 %m the ««1I 
aa«at« of mtarlal pi.8»®t toy th« 'pp^ r^ atriealas throagh tfc# 
Mm€-"fat. ii»atsla«€ fr©# liitTaot-hiasiR® eryatala 
sM»iJ«iiais4 i« m fluid «ii«tare* ffcit E^ y fl»id slwly 
The wmm imw'M lii tfc# pr«fg®ae« ©f' 
fa»9## fit# €ri«d n:gt#t@€ wi%li alfeslt as# 
wiiti #silfajpiii .aei# %m f«».» feto# •mlmtm ftw® 
%mm%m iruilcated tlmt 1hltt#-gut contattt«d fw® 
ttoisiia® »n€ In 
Th# l^e.a©l.|*pb snd %h# Walpighlan gat-# negative 
%#«%« f»r -aai tm- Mm wmlutrnM ^oapounas »to#a 
to «a!lfwri# t® «at«mt#d 
vmtmr an€ t® '&Bim%h»0m*m pte«it@thlii.st«# 
A %#%«!• #f 40 ip#«A4l.y s%# m f@M mlxtw«t* mim%mSM«* 
lag §»© iwii* cent phetiotliliizine, ov®r m period ®f tw© Months 
wiibiwt apparent injury. During normal feeding, tli® #isount ©f 
t^ee«©%li|giit»©^ . #%©.*»«# la #r®p.»a» %ttt m tfc» 
mmnm% liig##teJ. mm m swapension by the star^#d tiiis«iit8» Wm 
la tte® pfa#tt®tiiiiislfi# In $im #r©p' wmm smS. m& 
-plt®nothlaglr»® %© tm -tkm «t4-giit* 
,pftt«n©thlstiii® mm9 itiWilly fr» thm lilnd-gut# fli® «®ii-
%»m%m of tit« ttee %»»%«• far Itucothionol a» r#-
tmt 'tim insects after Ingesting a water »««• 
SN®a»l©ji ®f phuB^ rtklasla#-, flt#^  arid lalplgtelaa  ^
0»^ a«.g»tl¥« with concentrated suifwrl© ^1## 
wat©r »iit with Bemthsen's phenothiazln© t##t» 
*"OTium 
If---. 
A ©f '2  ^%nmw%m *#r© »ft«r fft-edtas -tt|^  
-ffe®«othiaElne with €lff#»iit-f#et« m& mltm-*. 
Insist® -mrnm mXkme  ^ -%# m 20 0 sent 
•of phenothiasin© tm «eros«.* ' • 
ntrnmU .g#latiii# I3th®r inssnta ie-#r» »1»© %® f«#a 
upon ttowt -ppQimpatle®# .Mtt® 'vm ptf ©eat:, 
to which pttasslum chloriiii., 
.psptftwla* aitrat® added to «.l0i »p -tto« 
M& mttrnr^ nm in toxlelty w«» ©"fe-swipr#-# 
fining on th® imtre»t«d food mixture* a»t tli©®® inseetSag tb« 
|fc«aothlasin« sslxtar#®* fhe distribution of the phenothissstoe 
tit the alimentary maemX laid tita eorrrersion to leucothionol ws* 
%h« rnsm • mm- wm •ste-«»rv«# wttli' %m Mmm%m irh-.t#h- fea m: -#x» 
toffci@t p«rlo4 5*0 pef- pte«K€4hiii«in® 
Mm%km -©f m.m^ k'iM%ixm 
t« to*!# a« m ©@^ &#t inssetlcia#* S&« la-
-t«.*wl dlstritoiitios #f 'th®- t«xl# »ape«»t that Is foratft l» 
«®rr®l.«t«a -with ttet- «0iiiltl®« &f tte fli» tejw#t ©lt!i«i» 
• -extiiteits tttte^ertlnitted walklitg «ev»«!e»t-« »»4 ^ e-ever# 
•or •ikpp««i-F8.-t® 
llaft*r tte» optimum eondltlons &f application, d«sth r«««lt®€ 
• mVlvrn 
•  s o ­
la mw$mx%mW%y -14 hours • A' ef ©#«rS.lRiitl»» im 
evld«iE%.. ift 5 *as tlie- f Irnt ef %m 
fti®»othlitaln@» Tbls tjecao® mm pr»»©aae»4» 
Im appr#Mlj»tolf 18 hmrm Wm •tmrnmm tml% it# b&isk 
«ai could respond tm only toy moving tt» 
fMs condltlom p«r#l*i«4 yntil death, 
4 • total of' f45 w«re di«««#t#a ia %lm «taif mf 
pheriothlaalne a# n contaet Insecticide. 
iftt^ s BSMl imCasi. mmm* 
Tho internal condition ©f tl»«t group® mf tia»e#%s mmm 
4@t«rata«A If r©«tln« It hour# to T -dsfa after 
treatseat with ptemotlil®si»» A letlal sarfa©# ftos* 
age *,»» pr#€w@«t m of tlte- f%5 S«s#et« treated for the 
©•'Oatast #ff»iit mt Op^a aig#eetl©» ©f mm Mmm 
W3.l#t.tef tl* p%em%h%&m%wm:f the brigiit .r©4 #oior ©f th» . 
fclpigMsii vlmlhtm to..tl» mated #y#> • 'S*&»iiiatt@n 
mAmw i»gnlf icatiea «#wally 41»eloa#i t%m . of 
fmttm aiA r^ystala of lrr«eiilar stop#, in sdditlora t©'. a 
r®€ ai»p®r««€ tlirougfc tb# l«®s* 2xt®#ttre to-.s-ir «r t© 
mm oxtdiiilRg mfmnt mmr®r%e€. t!i® psle f»llow orffltmls t© a r#t 
eoaponBi • la th# flttia of th® fclplgMaa twbal,©«« tli« 
of the tutoulee- wer» «oXubl« ia- alkali and g»i» m 
•poititif© t»iit for til® pfe^Rol with Foliu-Cl©o«it®s{: r«-
«g«iit# A a«sative %mm% fm wmm #tetiiln«d with 
- tl -
saturated 'fer«tii# wsit«r sat wltli #^iiotfal«sin# 
A "him «l«i» wmm t&rm<B4 with (sulfuric mM*-
fb0 yellow crystal® «l<»ly dissolved to constant feoilimg 
toyii*oohlorlc aold to form a greenish-'blue color 
#rf «f fim witfe attrl® 
•did. prsduced m mA color» 
ffe® ,y«ll®w iirf»tsi» mm ¥#ll«v«d •%& mm mmmmm mm» 
jugat© of thionol preeewt iii f®». the erystsla &m mM 
thim^ l Itself »tii©« tij® pit*® w&i^ mmA is not ©ry8%«lllf»» 'fli« 
©#!««• reactions witli ##wi@ntrat«a sulfuric and nitri# aeld#, 
m&i the color resulting after hydrolysis with constant 
mm m«m wt'tti the* fo»#d witte 
tM$nol« Attempts t» Identify the thionol of the Mslpighiam 
resulting fro® tl# hydrolyeia with hydrochloric aotd 
#xilteti^-i»»aaettoii tltnttloa with titwow. -^ghlorl.#® cl^'sa» 
and 'Iddy 19!^ ) w«r» «Ei»««.®«»#fml'l>«ea«s® of the »»all 
availahl*# 
fh# ha«^ lyffl^  of th# deal 1» wsually ;@#1of1#««., 
tttoa expoBur# to th» air i#n#fiilly m&w 
0Ol@r» -fte wa« a###l#r»t«<i -hy 'the .of 
fmaes, fh# ha#iiolymph gave m negativ# test with 
sat *• hlti# color developed oil, 
aMltion of coiie«iit3mt«d #wlfttri® »cld» fh# #o*pe«m4 Si»®ol^ @d 
la ha#iff&lyffl^  re«:pcwd«i to th« *»#%« for th# l®o©othionol 
of th® lalplghian tmfcwl##*. th« ao«t r#liahi® -%ma% 
• 22 
tbiondl lit the :to,«a#l.faplt wm fmnA t# b# tte# 
mmlm rssetiffln w%%h #®ii,e«tt*rst#€ #»lf«rie mMm A 8#Ft®»' of 
#®3.©» iwm m pink t®" n r»# .iniia, finally to & #e»p- blue 
w#r« whMta wmrtmO. Ia litt©»it%f wttfe the WBssntMAtea 
of the thionol conju^ t.® Alssolved in tfe# lsa#moly]^ pte.» fli« 
r«llal3llity #f tM* ©©l#i* »» an lad«x @f tte# ®f tfei« 
tlil®nol eonjui^ t# ia tUm htteaelfapfe 1»«« v@jrlfl#a 
the series of colors w%%h %hm • &£ tte® "felu® #©l®-r f«fm-
•s-i'with ®0Ha*e4©«»lt«ii la pvim tMoa®! 
€i»golved' in the haemolyiaph |jj vitro gave tte®- ssa# ®f' 
«©l<ir# with ®onc©ntrated sulfuric aeid» fti« raost «#Mitiv« 
t®#-! »«# obtained %f ^ Hewing the add't© flew into %lm 
#f teemolfmpta,: wti#r«ap@« a @ofie®ntrat®€ MM of color foi««# 
%h.m • Jmetim, @f tl» t*# li^ »l-is.« • ' 
Th© e«fit©nts ©f tilt mid-gttt gav#-
%%mtm for ^©aettetmsla® &ii€ f« t-fc» thionol conjo®^*#., 
th@- »f %tee tilnd-gut w#i«^  wsiaally g»y 1» e©loi»« 
%# nsjr #1* %# sii ©xldizing agdnt ©©iw#^^#^ th® 
mtm %m mM. witfei tte# #!««§• ¥#l*s f«pld ia tte pmmm»' @f 
f®ar pli«fi»this«lne «©» fJi« 
addition ®f concentrated «ulf uric ac5d to tti# dritd @f 
til#' telai-fiit pr®A^€«4 a lltt# color-* Tii# ©#l®r .-reactions intl-
»t«d tl»%. %hm lilai-g«t -e^ ntained a leucothlonol ©ompound. 
rmm mub^lethml mm^mm mrnrns.* 
'M mul-lrttaatl. mmrfmm w®» m IfO of tb« ?4§ 
Mmmtm treat## fm e©at»<it effect ©f plie»#ttetssl»®* tliii 
tatf««al concentration ©f tt» thlonol conjugate In the lB«e0t 
wm6h «a m®mer'9&, alftrnm^ frm 
that reported for the te®i Insert* ffe® ayaptom varied in im-
t#mslty ,aaa ta ©ft#a' persisting for flT# day® 
tte« iii«®®t r©6#y®r«€:# fM ta8#ii©ljii^ fe M& aot mmllj e&sag® 
on 03Epos«r# t» «lr* Tte# test with ©one®ntrat€d wlfarl® 
lk©ti proflweed & vfisri#€ i»t@nsltf of rtfi-# 
th# »a®ifntration of th® loucothlonol conjugate in th« 
»ufflel«.iit to prodwc# m feltt® eolor with th® »©!€• 
tli® lw»«» ®f tte fclptghtan, tn^ rnle# -ttsttsllf eontalnftt mmly 
'^ ie yellow ciTrstsls ©f tto© leucothlonol f^hm mmmhmm 
®f ei^ ttftl® t^#@at lis. th« Iwmmn. varl^ A €ir@®tly with tli« tt»» 
the r«ii6>lned in contact with tte© mxmkmlrntmm^  
;ffe# #sat«ats #f tl» hind-gut r#»ponde<l t# th® amam tests 
r«#Qrt-®# f»r tli$ AmmA ia»««t whieh t@ th® contact 
s@ti©a. ^  ph«»#tblizln8, 1# • ph«»ttiS»ate« ®r thioaol wmm €«• 
t#©t#t ia th# or 
fb« ®r insects, »h»«€ iiO' t'ialhl® «ff«#t# 
froa th@. in contact *ltl4 th« cwtl®le, fh®-##' ha€ 
too lew m conoentmMm mt tfc«. l®tt@ottei#iiol ©oa|tt®»t© in tta« 
to l#' aet«@t»t with eoncentrat®# «ulfuri@ w44.» flii 
w&m hmmmp prm^ mt te th# h«#aol.f«^  mtmm 
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mftmr tmmtmemt witfe lir©aia# wst«'r-» 
If th« w»m mxwQ»m tte® fine pftFtfel.s« fm tm 
a tisw, th® of ^©nothlaalne in &mtmi wStli 'tfc® 
wmm a#t a mmmm» • 
tWfetlon of the leucothlottol eonjugat® ia the teokww&lfaptei* Under 
t.h«#e conditions the insect either #h$»«4 »# symptoois# «r 
wmlQpm&. mm tmeoordioat®# walfc «n€ .recovered* 
Phenothisaine psrtlel®# ef th# intemisdlate ransr© -*itb an 
aim#t«r of io»0 al«r#»«' kilied th# stmtf, 
provided « sufficient ««©««% wmm in contact with th® 
»l;el«t©a« ^sth €t-4 »ot tafc® until tlw^e to fi» iaj# 
aft#i* traataeiit* itapliag aM treating of th« ha«aolyffiph 
drawn from th« aatenm© ahowed a progressiv® increase in tte# 
of the 
pmiually »«ccuH#«l t® tfcre chemical. The amount of 
tMazine in th® iiit«r»Mist© particle size required t® kill tto» 
iraa *a©fc gr«at«r t-feaa with th#- f li>@ ^rt.iel®», a# da-
t^ r«t««d fef ti» tntmrni-ty of eolor r»«ttltlng from tr#ai«®at ©f 
th® cuticle *i%h wat#r# 
If th© aiaount @f ph#iiothiaEin« in contact mmm. insuffici«s% 
t# pr®4tt©« a lethal #f th« ©omJ«gat# ia th# 
1taii®«olymph, the insect «h«ywed th® characteristic 
wallE aad recovered; or wa# vieibly unaffected. 
-0#ar«« « f^y*tal« with »m i.:laii«%er -of 
95.0 laicrona did not memlXf feill th# iapeist: «*#tt th* 
• - -
wm» liberaXly m%th %m •e«*p#tia€.» fti® l«%hal '©©s-
#««%»% ion ef tfe© 3.#»©t!il#aol e#n|«jpi*« la th® la#«©lyspii 
wii-8 ©©1 reached, tte® slther aiaintalftefi uncooritBsted 
walWj^ wovements, or wm visibly unaffected by the litrg# 
qmatity «f plieiiitfctasln® la with %tm. 
lajeeti#* ®f 
a t^al. #f- la»«©t* »«r#- with fih#a©tm®sln« 
»aa , 
fh®aothl«tliie^ ,f MspeaisiS. Im water by «*&p©r«tl»g an 
sleohol solution, wm» Injected t%« haesQeel®# *# 
feasible method of fkeeurately mm»m-wing fim mmmmt lntreiti.e#d 
mme Appro«i»%®l.y ««» Armp ®f **ter 
pa'rtielee which resittiiet «asp#n€,»# mmMmw rapid agitation mm» 
iatr©iiii##t lat# «««h lii«®@t.,. 
If a sufficient- -aa^aat ®# phenothlasla® w««. tej«t©.4|,, th« 
aie4 la spproxlnately 14 hours. ?h«' tas««©lyBph gav# s 
ma# t# eomeenti^te^ awlfttrl© »#!€.» ma the 
tubules were red with the oxldisse# form mt the thiiaa#! 
the injection of ®. sub-lethal a«witt «f ph#»tlil»iii® pr©-* 
the ehameterlstl# iwe.@®i?€l««t«t walklisg aoveaeat#:,,, aafi 
the. Insect re©s^ @r«4» fhe^  •toieaiolyitph then usttally gaw# m lli^ t 
ret. color' p»»eti#a with eoa@«iitjmt«# m-eW mmM 'tte 
Malplghlsn tubules @©ata.l»ei the .yellew ©ryatals of t'ig» 
leucothlonol conju^te* 
- m- • 
ffe® ©lifflervatioas of tli« »«sl wmm tli® »mm 
m %hmm p«eerte€ tm th# isseet klll#a % ph^ m-
t'ktmmtm* 
ft«»0tMasofi# m m St»aii«li Wmtmm, 
k total of 60 insects *«ir« 41s»«#t«4 t© 4»t«,raia« tte® 
©ffect of phenotbiazone tm the all-n®istaF|f eansl* 
t«k©« int# ttt® slla:»tttsrr #m«i a«t 
t®xl0 to tfc# ltt®#©t. S© ©tiitag# itt tfa® ©offipcmna wae Im 
th# fore-gut. l^enothiss«a« *«« #®Bwrted to a oo»p®wa4 r«-
apfwitag t# til® t®#t# f®.r l#«#©ttoionol during p«s«en 
ttee mid-g«t.» flie coritents of ttee hind-gut tiiRi©4 re4 ®m 
«3rp#««B'@ %m air# tfe© @«ia&ti®ii was «t«#l©»t«# la ttit-pr®»«a©® 
•®f swiita'ia^  fwmmrn ftat ©«mt©jit« »f tli# 'hlna-gwit gav@ » 
tel»# •«:®l©r «ith #wlf«rl© «#M mM alkali. 
»fti. %m%m 
fm phiBsnothi&zom maa thionoi. 
f@«t»et Aetlo« •#f 
A total of ^ 5# inse@t«- w®r#- after «ii£t«rial tr«®t-
tmm% wltlt fte'taottelnsom®.. 
Bienothlazone applied t® the cuticle was toxic to the itt» 
#«#t sad was comrorfc## t# %h» leueothlonol conjugate to the 
ill: %hm iftiw«r »» for 
*• 's8 
th9 a ©©ncentratKsii %m. tli® •ha@«©lyafi(^  mffl" 
t@ fojm s bio# eolor witb sulfuric sel4 te®-
tmm *:fe« #tt.@©«atoet,. fh«f .Islplghlmn twbtiles of the 
ir#€ ©f :t1a« tfalon©! .nemj-a^ ti©-* 
Tti® Inseet If tli® s»«»t ©f pli@aothiiisc»- lit 
c©ata©t with tM wss ta#ttffl©t®nt to proa«©« a 
i«tteail #ie®©fintrsti«a #f tfe« conjugate im tteii 
In such #*«©» tfe» SJalplghla« tubules nmmltf e®»» 
tai«.0,ft tte tmm #f ti» ©#aj|ttpKt«*. 
ttBS #@iit0nt® of tto« litiia-gut ®f the Ineeets treat©# irltto 
pb#s©tfcitfts®ii® respond®^  to the tests for & leucothlonol ©®ii» 
Tbm crop anfi th® wM-gwt gav« ii#gaitlff«' t«»ts wttli G:om» 
centrated sulfuric acM aiii with bromine *«t«r# 
m att®apt wm «d@ t# th« «ff«ct of %\m- i»rtl@l® 
slsie mn the toxie act lorn #f phenothlazone, 
©f 
wmm Injected 1m%& lA8®e%»# 
ii »«®pension #f plienothiazon® la water Injected tut® 
tilled tb« taseotfl If the- @os»e«iit»tl«w «f %h® 
thlonol conjugate formed in th© haemolymph *»» large #»oefgli t# 
produce the blue color with concentrated sulfuric itcid. fl»i 
%wmmm%m mhmm^  mm «w©ertiiimt»d *»lk &m€ r»c©T©.»d#. «ir w-e-re-
iftsttolf «m»ff#et®d if m mmh'twtim'l w«# lutrodoc^ t# fte© 
&immrwmtlotm of th# *alplglii«.a tw^ wl®# snd of th# ali®ewta.rf 
mmi.% w#r# «iiallar %©• tmv- in,|#©%®€' wttfe 
ftelea©! m» m mimm 
t:li4©a®l audi tt# mmtt mm- mm% toxis te tte# 
slis«ntai^  ©anal of the 1^  lag#tfts -ii#®#. ta the experlaeat • *©• 
•©teas# ia ttes @@a^ «m€s- wa® #^ s®rT«t fa th# ©rop. fit® mn%m%B 
©f• %.fe« hlad-gat w®r# grai' Sn ©ol®r» tss^ftiag red on '©xposiir# t® 
#ii»t a»d they gate tb@ e©I®iP reactions for leucothioa©!. % fsi®-
lag a telwe ©olw -wtth «iWir#nt»tM «alf»:i© acid ®na with sltoli. 
The Malpighisn tuhules #ai tfe# haemolymph ae-gattf«- t««t« 
f®r thionol» 
Contaet Effect #f Thionol 
l«itii«r thiftt®! «#r lt«- m^ imm »slt is contast with t&t 
emtiiftl# m %®s:te •ff#et. • fh« 
amt tubules ©f th« 140 ««©&•• 
ttir« twt» with mmmmMmtmA. mlfwt-'im allsitiS mmSt ©Mtis-
ing af#nte« th@ hlnd-gwt fl«ifi whieb 
t© til# color reactions for l®tt@«%hlonol with concentrated 
mttnwkm s@i4 with -fl* m&w sM-swt 
a«@itiw teste for thionol* 
•50- -
A water suspension of thionol and. a solution mt ttoi «©Ste« 
salt were injected into tfe» haesiocole of 70 ins©ct#» fto« Sn-
Bm%m wmm Tls»ly' wwf fectea by the injectloa* 
©f the salt introduced to liapart a blue color %& 
la r©a©he® dls««#tea tms It Ummm to T «af« mttmt trsat-
the hseaoljrsph gair# m n#gatlv@ t««t with conteatfat®# 
wlfttri# sold and with alMli. Particles #f thionol we^ tmw& 
in the alary awsclea and among th© fat bodies of tl» 
treated with l!#th th# thionol and. th® mlM-* fM 
fclptghlaa t»rtl«l»s if » 
»&# fh»s@ partieles .r®tpoa€» 
«€ t# t»»t# f#r thionol with ##a<®©ntrat9d sulfuric aoM and 
with alkali, fb© Malpighlaia tubulea usually contain®! 
im solution «» 'hf th# hl«f« ,©ot#f with mm^ 
centrated sulfuric aeld. 
The hind-gut contalii«d m gray fluid which rMpomled t# 
th# t#st# f#r lett#i^ M:0ii0l.» fh# @rop ««€ al#-g^  @av«' m«istl"f«' 
t»gt» for thionol. 
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®f %.b@ fi»# partisliis a%lit 
to@ t© Aa in®r®»««€' s l^aiiilty «f • %t^ = plistwtM&i&ta# «,itbtr 
•tn ill# :#3it«raal of tl* Aaroal gland® #r tn t'lie 
«tttlel0 ,{*tgg3,«.«r©Ftti'lf^ '|* F«rtlele» of'ttet l«rg#«t 
witfe mm mmragB of 95 algfct he lem-
BQlmhlm In ttm rnxtmml »#eret.iOfi» &f tbe Aevml gMn^e or'la 
th« ©ptuwti©!.#* 
?l» 1*1^# fartlei## ft© m&t kill th® ia»®ist 1» 
spit® of •» "larg® Mmrfmm- €©s,®f#.|, «tn#« t^ « •lalpighlsa tabwl®# 
itr® eapable of lasiiiualniitg m sub-lethal concentratli^ii ©f 
l@irie#thtonol conjugat# tm. tfe© haemolymph. These #b)i»rrati@ii« 
wttli tl»- mp&x% ©f tto blmgtm ma mrnmrne tl»t 
ph«iiothlazlne particles sverastng 4.0 and 15-0 microns In 
€iasieter were effective against codling moth larvae, wher®a« 
f^ rtlnl®#-wltli SB sverag® disaeter of 45,0 micron* w#r« wi©te 
Immm ®ff©etiv« ia spit* mt m. inereas# in tin©- se%lo« 
of pbeaotMasltt# «fes#rv»a la th® Ai»ri©a» «y 
•eiffltlar %l»t t» other ftiaa# B««nl@r »»A Llodqiii^ t 
Clt4s) ote#«r*«i th® larva® iif the Clear lak® gra»t coult 
r«eover fr©a th# mffmetm of pt»®fiotblsslri©« fh#s# lmve»tlgat#r« 
m%m© reeorded tl» pres«a©« ©f m #ark hrmm «®iapo«fi€ In th® 
fclpigMsn: whigfc »ig» to# %m the tht«i#3. 
formed in the Americiffl 
fh« variation in kill between th® itt«t »»§ «pi«y m-" 
•po-rt-etf tef ,l»t®h«M«rt mma trnmm (IfW) a»  ^ Wll@«x 
- 35 -
M&m: a«© to- m 'filsilmF eomtact effest., Dtirlfig • 
tM «©wri® ®f thi* Investliatleti it *a« oto«ftrr-©€ tteat flaptrler 
r«3sulti were obtained if phenothiasin® m« wetted before 
applied to tb& e«tiel«» lJR€#r %hmm t-toe-
ailti:@r©t. t© tfe© .as tti« .#fa.porat#d.... 
fli# variable texleity •«.p©rt#a fov codling «©th terra# 
Cl#tirii« 1§^.,. Webster lf40.|^ aM-by King (1938-) .for 
l&mmm isy b« -Atte %m im partiel© B%%m in -s^dltloii 
t© %hm. ®liali».-tl»;g .flsf#»et hj tti® Bl«,lptght»n twbulea It ttm 
mmO^B with -tis® prove applicable*,. 
• Jk m&wm rapid kill of .Pgriglaaet^ atmerlGiana (L.) M be-
iiwai p®««ibl.« by .all^wl'og. tH# lnse.«ts t# mmin. la 
%bl«»iae vapor predi«o«€ fro» m r«g«liit«A hot .gt»g©» fhl# 
p-ias# ®f th® probl®ii *»» «ot ©.mas-lnaA at gr«st length s%nm 
%im'%mm% mmm usually Mll@i at th« CllO®'S'»> 
%« vaporize phanothiszlne.. fw» lii«®©t« of a 
#!©€ •withta l««sr «ft«r «xpo«r® t#' pheootM-mmlu# wpor, 
Sfe^lMg the internal distribution of the leucothlonol 
typical of an insert killed by the contact effect ©f ph«ii®-» 
thlasiii« crystal8. fh® r»p-l.i. kill 1« b@li«v#d to- re«a.lt • front 
th@ ph®m©thla25ine ©nt«r4fis th# l»®a©lyapli by »4if of tto©-
tra.@fe#»l mymtmrnrn flii»'fha#« ®f tfeii problem showld b#-farther 
iav®«tl^t@€#, pr®.f«.rably with a heat resist^iit in»«et atte.h mm 
fh^mobim- a9iiftgt.isa .C^seterdl which .1« not aff«ist#i by phftao--
tht»stii« -with food ao^o^rdiiRg' to .teipss..^ Httt#hla® mnA 
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mmfwrnm «©.e©rtllng t® Abbott (19^)# 
'ire-portet tbat mo ©#1.Wlar ©fcamges ©©@ii:rr#a ia tfe®- «iA* 
pi* mf th9 »ragw©a fclllet toy phanothtssiae* 1® 
•it8#«asil ksw@f#r tt*% th® faaeti©a#ft mm m la-
f!i« mia-gut ap )«ar« t.o la*® %b® ability t® m 
»p©eifte Qnmatttf #f pli®«otliiami»# t« m @©mpound i?e-»jp©i^ 3.a6 
t© ih# color test# for l««eothlonol# 1# phenothlssira© wa# €#* 
in th« «nlt it wa» fonnfi ©aly o©ea#i©aalI|f to 
tl»# felmt-fot- during -mmmt f««4teg «p©«- m lew ®©iieeiit?ftt:i«m 
€*f pfe«iiotliis»ia«» l«w®r after iiis#«tl©ii. mf tlj© «iiiiiwt#d 
#®«P#«aA «Iy a portion ©f «ss <g#isr®rt®(a i» 
tfc® fflid-gwtp »itd th# fr«® ery«tsls w#i*@ • 4«t®et#d to©tii la. tte«-
nia^gut sat l» tfe# bia€-gwt.»-
flt# iafiw®B,e» mt tbfl. Aiff«r«!fit f#o€s snt »«lt« «piia tlit 
fkittioa @f phmmisthimmlxm wa» tws«ti^ t#a i^ea».ge :^ Mg mwA 
Tkowts Clf4l) thm .wgg©»tl®a ttiat %lm ba©t«rtei4a.l.,. 
mn<& iuseetieliiil a©tt#n ®f plt©m©thia8ia« 
frm tlwi ^Hidati-on. mi tli# r©«plr»toi^ mm&fm rnfstm 
ttt# t# * higher p®t«tial. of th® l^ em-e t^bioael-ttolftaol «y«te».,-. 
til® mri«ti#B mt tb# ®xiditti®m-r«a»©t4 .^ .patent Sal with pi Im 
w#ll. immm ttemigte %fe® work «f e.l«rk  ^iWM). itggl.#®-
w#rt-fet ®te«©rr#li. that th© pi In tb# itli««tttai^  emial ©f 
th® e#iilar©«@li *»ri#fi with tk» f©®t ia||«st@i.# 1« f©wni. tMt 
82»e®## and' g»latls, p»tece# |^ ' ¥».!.«#« fri» 
pi 4 #5 t© 6 #4 Is tl» •©r#p» 1»« (IfS?) r©'P>rt«t tl»t tl*-
»• 57 • 
fmlditlon •«#• mttm ftffeeted %b« ph.* ®f th# .»«#, 
til® tlff• f©Ms »Bt salts fco«f©v®r tl€ aot mftmt %M -
aetita mm m pol»o» g«i»iBlaia®t» 
^ •!« •@«i^®lati©a w«s ©toa^errea tfe# #f 
pli«othJ.azirie t# l«»»©ts »« recorded in the llterat«r« sb€ tfe.® 
th® -imsaeflfmpli aah'«l.taeat«rf- mml 
toy ®fe«»i#M6|«er (1940) • His cospilstion of th© pH value# ijft» 
data for thirteen insects which had been trtat#i. with 
bf'*ftlff«r®at- iwestlgators* 
Phenothiazone, the oxidation product of phenothiagta#, 
®oat&ia«. m ia thd- »»l.#cul©. This eompowiA i« 
ftiallttr to phenothlazln« effecl th® A»«rlsi« 
tfeft 1« »ot ¥y the prmaenm 
thinson* M'tM mtimmtmwf- eaml.# ai^  t.b#-t©xl©ity iit 
witk'ttw outlele result® rro«,ilh« of a 
-e0ii|ttpit« in the te®»olf»ph in th© istta# .asiin«r mm ws«. ®lbs©rr<s4 
tm pmm€fthi&zimm 
fhionol m& tm'im ©ffect in th» mmml er 
In mmtact with the th# aadltion- a hydroxi-l gmmp 
t# %hm pfeenothlason® radleal renders th« &&mpmnd non-toxie 
%m th» Mimwtmm »® satisfactory' «xpl«iistt®m fer-. 
thl« tmmlk of toxicity i* #ffer®A.: 
» 38 •* 
SUMMARY AHi) COImCLUSIOKS 
l* pliaii©ttit«-s©» a«d,tMon©l mm 
for their toxic effect .and lntoi«l aistrlbutlan to tl» 
Ammrlmn (L*)-, 
t-« Fte©iiothiaalii#g, pli»aotlii«»se an# tliimol mrm net 
toxie in ths allaentaiy Ttm 'M^k ©f toxleity ©f pti»ii9-
thiaisliie and t« -da®- t# ttee, i»te»««ttoiHtf #.f tM 
int&atiwml. wmll t®' #©ap©wn€«. fhenothlasla®,# plsen©-
thisaone and thionol «ti^ converted to a compound wM.mU glT©# 
th® r#*ett©»» ^ fm- l#w«otW,#»1. €arlag paftiag® tlir®iiglt tte® aM» 
3» ?to@-«>thisaln© »a€ pli®H«itfti.am®ne mm toxl# in esmta^t 
with th® cuticle and wto»a tat© tl» tlii®#!,. 
1» a#t texi# under th® «mm« conditions* 
 ^ fh« tmlm agt lo« of 'ptiwiiiotlilttmlfl# «M flianetblasm© 
1« produeeA, hf a i®-iie#tbloiiol t^ttjagst# f©r*-a fmm tl» «#*• 
po»aft«» Tim «w»t s definite ei>a€#Btratloa In 
tfe@ teerooXyMpfe the Insect eueeumbe. gub-letbal coii-
sentratlon produce# mm uncoordinated walk aiii tb® 1 iBect 
m til# #©njttpfet« Ig t-br^ugti tl# feXptgMsa 
tafettl©## 
f«. -FtJita i^tMmslae psrtt®l«« -of th# -ttwllest «l2© felll 
lft«®®t 1» tl»  ^ #te©rt#»t- tlw® *itte tlw l#a#t .^ amattti' ia ©outset 
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